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ARRANGEMENT FOR MEASURING CONCENTRATE FLOW IN 
CONNECTION WITH A FLOTATION CELL 



it invenjion relates to an arrangement according to the preamble of 
,^c\a\m 1 fo/m.easuring material flow, particularly concentrate flow, in connection 




withLaflotatbn cell. 



In connection with flotation cells, the measuring of the quantity of flotation 
Gf concentrates has been difficult, owing to the air content of said concentrates, 

05 10 among others. Conventional quantity meters, such as the V-dam measuring, 

have turned out to be unreliable when used in connection with flotation cells. In 
the drain pipe, located in succession to the drain chute, the slurry and liquid, 
formed of the foam of flotation cells and having different densities, are typically 
at least partly in layers, which has made the reliable measuring of mass flow 
N; 15 more difficult. Indirect calculatory methods have likewise proved to be either 

fx unreliable or else there is too much delay for a rapid adjusting of the operation 

|~ of the flotation cell. 

The object of the invention is to realize a completely new arrangement for 
20 measuring the mass flow of flotation concentrate, whereby the drawbacks of 
the prior art can be avoided. 



The invention is characterized by what isfset forth in the appended claims. The 
arrangement according to the inv/ntion is characterized in that the 
25 arrangement comprises an elongate Jsensor element that extends essentially 
over the whole transversal area of ihe material flow to be measured, and a 
measuring device for detecting the position of the sensor element. 



According to a preferred embodiment of the invention, the measuring device is 
30 an angle transmitter. A preferred embodiment of the invention is characterized 
in that the sensor element is attached to the horizontal axis of the measuring 
device. 
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Another embodiment of the invention is characterized in that the horizontal axis 
of the measuring device is positioned essentially transversally with respect to 
the flowing direction of the material flow to be measured. The material flow to 
be measured is advantageously the material flow that flows out of the flotation 
cell via a drain chute. In a preferred embodiment, the arrangement is provided 
in connection with the drain chute of a flotation cell, preferably so that the 
sensor element is at least partly located in the collecting pipe. 

The arrangement is typically connected to the control system of the flotation 
cell. Advantageously the arrangement comprises a display unit. In a preferred 
embodiment, the sensor element is provided with a calibration means, such as 
a movable weight. 

The arrangement according to the invention has several remarkable 
advantages. The arrangement according to the invention is well suited to be 
used in connection with flotation cells. The arrangement is secure in operation, 
simple in structure and easily applied to various different flotation cells. By 
means of the sensor element arrangement, there is achieved a good 
measuring reliability, which has been proved by tests that were carried out. 
The sensor element reacts well to changes in the material flow, and it is not too 
sensitive to local changes of velocity. Owing to the small area of the sensor 
element, the force that is directed to the sensor element by lighter materials 
with a lower density is relatively small in comparison with the force directed to 
said sensor element by heavier materials with a higher density. Thus the 
sensor element is well suited to measure the quantities of concentrate flowing 
out of flotation cells. The information given by the measuring device can easily 
be applied when controlling the operation of the flotation cell. By means of the 
calibration means arranged in the sensor element, the arrangement according 
to the invention can be applied to many different usages, and to measuring 
material flows with varying characteristics. 
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In the present specification, th e term fl otation cell means a unit composed of a 
flotation mechanism(chu^ra^d tankT^ 

The invention is explained in more detail with reference to the appended 
5 drawings, where 

figure 1 illustrates a preferred embodiment of the arrangement according to the 
invention, 

figure 2 illustrates the measuring device and sensor element of the 
arrangement according to the invention, and 
10 figure 3 illustrates the measuring device and sensor element of the 
arrangement according to the invention, seen in the direction A - A of figure 2. 

In figure 1, there is illustrated op4y^art of an arrangement connected to the 
removal of froth from a^fl6tation cell. It is assumed that a flotation cell 
repre sents tech nojogv^knowrLa ^uch for a man skilled in the art, wherefore it 
is not explaine^ifwriore detail in the present specification. A known flotation 



aineo/i 

cell is described in the patent publicatioilCAJ^^IST^ 

The arrangement according to the invention for measuring material flow, 
20 particularly concentrate flow, in connection with a flotation cell comprises an 
elongate sensor element 1, which extends essentially over the whole 
transversal area of the material flow to be measured, and a measuring device 
2 for detecting the position of the sensor element 1. In the embodiment 
illustrated in the drawings, the sensor element 1 is at the top part arranged in 
25 the horizontal axis 3 of the measuring device 2. The horizontal axis 3 of the 
measuring device 2 is positioned essentially transversally with respect to the 
flowing direction 13 of the material flow to be measured. Typically the 
measuring device 2 is an angle transmitter. 



30 The arrangement is installed in connection with the drain chute 8 of the 
flotation cell 11, preferably in a collecting pipe 10. In the embodiment of figure 
1, the arrangement is installed at the edge of the flotation cell 11, above the 
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collecting pipe 10, by means of an installation frame 12. The arrangement is 
set to measure the quantity of concentrate in the material flow entering the 
collecting pipe 10 through the aperture of the drain pipe 9 from the chute 8 of 
the flotation cell 11. From the collecting pipe 10, the material flow is conducted, 
5 via an aperture 14, to further treatment. 



The measuring method applied by the arrangement is based on a change in 
the position of the elongate, narrow sensor /lement 1, which change is 
I transmitted to the angle transmitter 2 or the /ike. Most advantageously the 

V 10 sensor element 1 is attached to the axis 3 of me angle transmitter 2 and hangs 
yS" in free downwardly suspension form the fa/tening point. The position of the 
§r sensor element 1 is continuously changed aflong with the changes taking place 

in the concentrate flow 13. The angle transmitter 2 registers the changes in the 
'Jffw^sensor element 1 as a turn li of ^^^rizontal axis 3, and transmits the 
ji 15 information of the change to the display u and/or to the control system 6 of the 

flotation cell. The arrangement accordmg to the invention is particularly well 
P suited to observing changes in the/ relative flowing of concentrate. In a 

preferred embodiment, the angle transmitter 2 used as the measuring device is 
a potentiometer, the output currentiwhereof is changed as the position of the 
20 sensor element 1 changes. The measuring device is calibrated to level zero 
when the sensor element 1 hangs in a vertical position. In a typical situation, 
the strengthening of the flow 13fis observed for instance as a change in the 
position of the sensor element l/n percentages with respect to the zero level. 
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25 An essential feature in the operation of the arrangement according to the 
invention is that the sensor element cuts the slurry flow 13 in a narrow area 
and penetrates the slurry flow in the vertical direction. Now the sensor element 
1 reacts better to the changes in the material flow and is not so sensitive to 
local changes in the velocity. Owing to the relatively small area of the sensor 

30 element, the force directed to the sensor element by the flowing of materials 
with a lower density is minimal, so that the position of the sensor element 
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better represents the flowing of the heavier material with possibly more 
viscosity, i.e. the flowing of the concentrate. 

The sensor element 1 is attempted to make as light-weight as possible, but so 
that it has a required moment of mass inertia in order to achieve sufficient 
sensitivity. In the embodiment according to figures 2 and 3, the sensor element 
1 is provided with a calibration means 4, such as a movable weight. The 
calibration means is locked in the sensor element, at a desired point by a 
locking screw 5. By means of said calibration means, the arrangement 
according to the invention is calibrated to be suitable for each concentrate 
and/or application. The calibration takes place by setting the weight 4 at a 
desired point in the sensor element 1. By means of said calibration means, the 
mass inertia moment of the sensor element can thus be adjusted. 

Typically the sensor element 1 is made of metal, for instance stainless or 
acid-proof steel, or of plastic. The sensor element can be a bar or a pipe. In 
cross-section, the sensor element 1 can have any shape that is suitable. The 
cross-sectional shape and measures of the sensor element vary according to 
the requirements set by the chosen material and by the target of 
measurement. 

For a man skilled in the art, it is obvious that the invention is not restricted to 
the above described embodiments, but it can be modified within the scope of 
the appended claims. 



